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So, wha t is to be done about it? Cromer submits that
since our higher rational abilities do not develop spon-
taneously, they must be cul tiva ted by the formal ed u-
cational sys tem. He says that since many intelligent
Un like the eg ocentricit y of other cultures, w hic h
Cromer says is na tural, the Greeks were ab le to sepa-
rate internal thought from external objectivity. In ad-
d ition to objective think ing as unnatural. Comer cites
monogamy, honesty, and democrati c governmen t. He
says that in the Old and New Testaments, knowledge
is belief. Regarding his beliefs, Comer states, "I be-
lieve that rational civiliza tion, wi th its science, arts ,
and human righ ts, is humankind's greatest hope for
nobili ty. But like Jericho, it's but an oasis in the midst
of a vast desert of human confusion and irrational-
ity." For elucidation of the last sentence in that quote,
I invite you to peruse the preface of the book.
This is a pa ir of interesting books written by physi-
cists . Why, you might ask. are books written by physi-
cists being reviewed in a ma the matics journal, in par-
ticular, in a journal dedicated to mathematics as a
humanistic d iscip line? Well, in the first place. they are
of a mathematical nature . The first is about rational
thought, which we believe we use in mathematics; the
latter has a detailed mathematical development of
theorems leading to the major conclusion. Further-
more, mathematicians and physicists are of the same
ilk. I'm no t sure, but I think it was George Polya who,
when asked why he became a mathematician, said
that he was too good to be a physicist, and not goo d
enough to be a philosopher. 1hope these reviews w ill
make d ear why they are appropriate for a humanis-
tic journal.
The Pysics of Immortality:Modern Cosmology, God, and
Resurrection of the Dead. Frank J. Tipler. Doubled ay:
Anchor NY. 1995. ISBN 0-385-46799-0.
Alan Cro mer is a th eoreti cal nuclear physicist at
No rtheastern University who is actively involved in
school science education . When teaching elementary
college physics, he was always troubled by the inabil-
ity of students to follow the rational analytical thought
which, he believed, was necessary for the understand-
ing of basic physics . Well, welcome to the club. Any-
one who has taught high school or beginning college
mathe matics or physical science has encountered and
has been troubled by this. Cromer applied more ra-
tional thought than most of us to this prob lem an d
came up wi th the primary premise of th is book. The
reason for the d ifficulty for most people, he argues, is
tha t the analytic, rational, ded uctive thought process
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Crome r. Oxford Universit y Press: New York,1995. success in understanding ma thematics, science and,
256p. ISBN 0-19-509636-3. hence, the universe, is unnatural. He argues that if it
is natural, it wo uld have evolved in most, if not all,
cultures. The only culture where it did evolve w as,
according to Cromer, the Greek culture. It is part of
OUI culture (so-called "Western" culture) because it was
nurtured in Islam and came to Europe in the Euro-
pean Renaissance. Cromer lists seven cultural factors
that stimulated the development of objective th ink-
ing in the Greek cul ture: (1) the assembly, where me n
first Learned to persuade one another by means of ra-
tional deba te, (2) the maritime economy, th at pre-
vented isolation and parochialism, (3) a widespread
Greek speaking world, (4) an independent mercha nt
class that could hire its own teachers, (5) the Wild and
the Odyssey, the epitome of rational thinking, (6) a lit-
erary religion not dominated by priests, and (7) the
persistence of these factors for one thousand years.
His presentation is convincing.
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students are unable to grasp mathematical logic, the
normal sequence does not lead to this ability. He con-
cludes that while physical develop ment, given ad-
equate nutrition, is pret ty well programmed in the
genetic make-up , mental grow th depends strong ly on
the cultural an d social environment. We should nur-
ture objective, rational thou ght in our culture, I would
imagine, through our educational sys tem. Is there
something wrong with this p icture? I grew up in a
fairly stable environment. There was very little change
It is not that the use of the computer is bad; it is very
good and absolutely necessary. What is bad is the sub-
stitution oflearning byobservation forlearning bythink-
ing, and I think there is too much of that.
in the student population and in the teaching staff.
Yet,when we got to geometry (traditionally, the first
chance at de ductive thinking) some of us caught on
early, while every week or so a couple more wo uld
catch on, and, perhaps, a few never did. Of course,
those in th e "other track" probably never had the
chance. One of my ear liest teaching positions (and a
great experience it was) wa s in a small village where
there was even less change in the student body and
faculty. These students, as we, were subjected to es-
sentially the same learning environment. Although
with the "new math," I started with deductive pro-
cesses in Algebra I, I still experienced the same thing
with the rate and extent of student development in
deductive abiliti es. Again, the stu dents in the "other
track" d idn't have the opportunity. Could there be a
gene for relatively quick development of the ability,
one for a slow development of the ability, and one for
no development of the ability? Or could it be testoster-
one, as some have concluded? At any ra te, I think
Cromer's suggestion of an educational environment
that attempts to develop rational thought is a good
one. I fear, however, the trend is in the opposite direc-
tion. One culprit, I believe, is the egalitarian move-
ment which pervades current ed ucation; everyone
should get the same education, they demand. Of
course, there were some flaws in the old tracking sys-
tem, but might there no t be some middle ground?
Ano ther culprit, I believe, is the extensive use of the
computer. It is not that the use of the computer is bad;
it is very good and absolutely necessary. What is bad
is the substitution of learning by observation for learn-
ing by thinking, and I think there is too much of that.
Cromer presents a broad sweep of criticism of the
52
schools in the Uni ted States . These broad generaliza-
tions are dangerous; there are many excellent schools
in the U.S. I won't debate the ideas presented there (I
cou ld wr ite pages about that. In fact, I di d, but de-
cided to zap the m), but I do agree that in many cases
teachers and parents are not demanding enough and
there is a great need for imp roved methods of devel-
oping objective, rational thou ght in studen ts.
Cromer does a nice job of presenting historical and
cultural information pertinent to his case. This is fa-
miliar stuff, I think, to most of us , bu t I think it is good
to be reminded and to get it from a different perspec-
tive.
My major criticism of this book is the author 's attack
on religion. He is as irrational in his criticism of reli-
gion as he accuses religion to be . I rea lly think this
de tracts from his presen tation and should have been
left out. Belief in God, Mr. Cromer, is not ego-centric.
God is no t an extension of self, but ra ther, self is an
extension of God. I quote from Albert Eins tein, who
was, himself, a fair to middl in ' physicist, "Science
without religion is lame, religion without science is
blind ."All of which provides us with a neat segue to
the other book to be reviewed .
Frank Tipler, also a theoretical physicist, has written
a book, albeit a very formidable book, that provides
us with the science tha t Einstein suggested is needed
for religion. The author uses 339 pa ges of exposition,
35 pages of notes, and 123 pages of Appendix For Sci-
en tists (well, maybe for some scientists) where he pro-
vides the deductive development to prove the immor-
Tipler defines aI/life forms (including humans) as ma-
chines, the brain as an information processing device,
and the soul as a program being run on a computer
(brain).
tality of all. The concepts he uses in the exposition
and the mathematical mo del he uses in the deductive
development are quantum field theory. Now, we all
know that for any deductive development, there must
be definitions and postulates. In order to apply phys-
ics to the question, Tipler defines all life forms (in-
cluding humans) as machines, the brain as an infor-
mation processing device, and the soul as a program
being run on a computer (brain); the basic postulate
is that the universe is such that life can continue until
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the end of time. This definition may be somewhat trou-
bling to some. We must not , however, consider it as a
denigra tion of hu man life, but ra ther as necessary for
the mathematical model in order to apply the ded uc-
tive process to the question. Assuming that humans
are machines a llows for the proof of free will and life
after dea th in a place that resembles the Heaven of
ma jor religions. Tipler exp lains that w hile we are
machi nes, we differ from the machines we build in
tha t we have "true free wil l." He further explains tha t
the postulate tha t life can continue until the end of
time is necessa ry beca use the Einstein field equa tions
are max imally chaotic and it is imposs ible to make
predictions regarding the universe in the near future,
cosmologically speaking. The postulate, which chaos
theory makes plausible, solves the prediction prob-
lem along with other puzzles of physics such as what
boundary conditions to pu t on the wave function and
why the universe exists, and leads to the conclusion
of immortality.
I quote from the p reface:
When I began my career as a cosmolo-
gist some twenty years ago, I was a
convinced atheist. I never in my wild-
est dreams imagined that one day I
wo uld be w riting a book purporting
to show th at the centra l claims of
Judea-Christian theology are in fact
true, that these claims are straight-for-
ward deductions of the laws of phys-
ics as we now understand them. I have
been forced in to these conclusions by
the inexorable logic of my ow n special
bran ch of physics.
TIpler does a fine job of motivating and explaining
the technical concepts need ed for the deductive de-
velopment. One is tempted to try to convey the es-
sentia ls of this, but soon finds the ideas needed to do
this expanding expone ntially. I will, however, attempt
to pass on some of the ideas wi thout adhering to se-
qu ence or continuity. The postu late that life can con-
tinue until the end of time is ma de feasible by defin-
ing a living being as any entity w hich codes informa-
tion. By d evelop ing self-replicating computers, it is
possible to accomplish this. lipler states, "From the
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Berkstein Bound it foll ows that, u sing computer
memory capacity of the amount indicated by the
Berks te in Boun d , a com p u te r s im u la tion o f a
person...w ilJ no t merely be very good, it will be per-
fect. It w ill be an em ulation ....an emulation of an en-
tity is the en tity. An emulated human will be made of
emulated human cells, made of em ulated molecu les,
quarks, and gluons."Since informa tion processed (life)
must d iverge to infinity in finite proper time, we had
better get crackin' . Well, you folks had bette r; I'm re-
tired . Come to think of it, maybe you won't have to.
Maybe someone out there is a lready w ell on the way,
and we are merely simu la tions (re membe r New
Mexico). On the other han d, we do ha ve free will.
Don't we? The devil made me say that. The theo ry
requires that information , the ava ilable energy, the
temperature and density of the universe all d iverge
to infinity as the universe converges to a single po int
(the Omega poin t) in finite proper time. Tipler di stin-
gu ishes "p roper" time from "subjective" tim e and re-
lates these to the "tempus" and "aevum" respectively
as described by Thomas Aquinas. He states that the
mathematics of quantum mechanics forces us to ac-
cept the Many Worlds Interpretation. After an hour
in the steel chamber, Schodinger 's cat is in the qua n-
tum state-both dead and alive, and we, too, split into
two worlds , observing bo th the ca t dead and the cat
alive . This Omega Point theory results in the exist-
ence of God as creator of the universe and immortal-
ity for all life with God at the Omega Point. The theory
lead s to a model of "God who is evolving in His/Her
immanent aspect (the events in space time) and yet is
etern ally complete in His/Her transcendent asp ect
<the Omega Point, which is neither space nor time nor
matter, but is beyond all of these). According to the
author, the properties of the universal wave function
constrained by the Omega Poin t Boundary Condition
are those of the biblical Holy Spiri t. This all sounds
far out, but I have one cau tion. Don't scoff at this or
reject it out of hand wi thout stu dying this book.
Tipler admits that there are few physicists w ho un -
derstand quantum field theory. Prior to this book,
belief in everlas ting life had to depend on faith . Now,
wi th Tipler 's proof of the Omega Point Theory, at least
most of us can base our beliefs on, welt faith. I' ll see
you all at the Omega Point. If you get there first , draw
a blue line; if I get there first, I'll erase it.
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